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Abstract 
The current economic and financial crisis has exerted an increasing impact on the monetary transmission also in the 
emerging economies. Firstly, this paper aims at highlighting the effects of the turbulences on the Romanian monetary policy 
framework, on the basis of a theoretical approach. Secondly, the data covering the period January 2008-December 2012 will 
be used to observe and explain the evolution of the empirical optimum of the monetary substitution between leu and euro. 
The study case will be based on the Uncovered Interest Parity theory and consider also the cases of the Czech Republic, 
Hungary and Poland. The results will allow identifying the main recent mutations in the monetary transmission and 
substitution in Romania and their implications in the perspective of euro adoption as well as to compare with results 
obtained for the neighbour countries. 
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1. Introduction
In an economy that stands under the sign of globalization, phenomena such as financial crises go beyond the
borders of all states, exerting an impact which varies depending on the degree of openness, economic and 
financial integration, coherence of the policy mix applied domestically, etc.   
Considering the fact that the Romanian financial system is bank-based, analysis of the reference interest rate 
transmission in the interbank money market and subsequently in the interest rates charged by commercial 
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banks in relation to population and companies fulfils a crucial role in understanding the way in which the 
transmission of monetary policy decisions of the NBR incorporated the influences of the global turmoil.  
If in the interbank money market were episodes of major fluctuations which were managed with prudence 
and efficiency by the National Bank, the situation in the real economy was more difficult to handle. Visible 
efforts of the central bank to boost economic downturns have not found a correspondent in the reaction of the 
commercial banks amid strong growth of risk aversion and nonperforming loans and significant diminishing of 
external funding and demand.  
Overall, in terms of direct impact, the banking system was protected from severe disturbances due to not 
exposing to toxic assets and prudential and administrative measures implemented by the National Bank of 
Romania. In terms of indirect impact, however, the global crisis has generated a series of repercussions at the 
level of the Romanian economy, through a number of channels, of which trust holds major importance.  
Thus, amid intensifying international financial crisis, in the propagation of monetary policy impulses were 
recorded malfunctions that have affected the process of transmission of monetary impulses to the financial and 
real activity. Consequently, the analysis of the impact of the financial crisis on the monetary transmission is 
topical and presents great importance, at least from three perspectives: of the difficulties in transmission of 
monetary impulses in sustaining the real economy (in the context of a very little fiscal space), the recent entry 
of the NBR in the unconventional measures segment and of the course, in anticipation of euro adoption.  
The motivation for choosing the Uncovered Interest Parity (UIP) theory consists in the fact that it captures 
the connection between interest rates and the exchange rate, these latter being important channels of the 
monetary policy transmission in Romania and in the imperative necessity to register a monetary substitution as 
high as possible between the national currency and euro at the time of accession to the EMU.  
The rest of the paper presents the following structure: section two is a foray into the literature on the impact 
of the financial crisis on the monetary impulses propagation in Romania; section three points out the concepts, 
data and methodology used in determining the optimum monetary substitution; section four is dedicated to the 
empirical results based on data from the Czech Republic, Hungary, Poland and Romania; the study ends with 
conclusions on the topic debated and future research directions.  
2. The impact of the financial crisis on the transmission of monetary impulses in Romania – a theoretical
framework 
After a review of the specialized literature on the impact of the financial crisis on the monetary policy 
transmission in Romania, one can ascertain that it is in an early stage of development, offering a generous field 
for research. According to Isărescu, 2012 in Romania, the influences of the global crisis were manifested 
indirectly, also because “unlike the situation in some developed economies, monetary policy in Romania has 
operated in an environment marked in greater measure by difficulties in the real sphere." In terms of channels 
through which the crisis has influenced the real-financial sectors, Isărescu, 2009 mentions the following: the 
commercial channel, the exchange rate channel, the confidence channel and wealth effects and balance sheet 
channel.  
    Considering the effects of the crisis on the financial markets, Pop, 2009 outlines that the “money market has 
undergone a significant impact due to speculative attacks, diminishing liquidity and insufficient guarantee 
instruments for loans; the currency market has supported a stronger impact than other segments of the internal 
market; the capital market has undergone corrections from developed markets."  
    Regarding the October 2008 episode (considered the onset of the financial crisis in Romania), Croitoru, 2011 
emphasizes that “the speculative attack had consequences not only on the interbank market, but affected the 
population's trust in the banking sector", thus creating the “run of deposits" problem, trust being vital in 
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ensuring the efficiency of the monetary policy transmission mechanism, especially in the case of inflation 
targeting regimes, such as the one practiced by the NBR.  
Synthetically, the effects of the international financial crisis on the GDP, are synthesized by BoĠel, 2010 as 
follows: in the medium term, the level of GDP is substantially lower than what would be in the absence of the 
crisis, the growth rate of GDP returns in the long-term to levels comparable with those of the pre-crisis period, 
the persistence and magnitude of losses at the level of GDP in the aftermath of the financial crisis involve 
levels and respectively growth rates of potential GDP lower for a longer period compared to those that would 
have existed in the absence of  the crisis, making more difficult the task of  the monetary policy.  
With respect to the range of empirical research in the field, it must be noted that it is a relatively large one 
(including VAR, BVAR, SVAR, GARCH, DSGE models). Thus, in the study “Monetary policy transmission 
mechanism in Romania: Perspectives in the context of the economic crisis", Pelinescu, 2012 analyzes the 
functionality of the exchange rate channel, using a SVAR model for the period Q1:2000-Q3:2008. The results 
of the study highlight the importance of the interest rate channel, the key role of demand and its stimulation on 
the basis of adequate economic measures and the impact of the exchange rate channel.  
One of the key research in relation to the essence of the present study is the “Transmission mechanism of 
interest rates", performed by Radu, 2010 on the period May 2003 - December 2009. The study's findings 
outline the following: "the intensification of the global financial crisis in the fall of 2008 and the spread of its 
effects on the global financial markets have affected the pass-through of interest rates. An effect has been the 
weakening of the reaction of short term interest rates on deposits/loans, especially in the population segment, as 
a result of the temporary intensifying in interbank interest rates volatility."  
Also, in a recent report on Romania, realized under the aegis of the International Monetary Fund, 2012 it is 
analyzed the efficiency of the interest rates transmission mechanism. The report provides the following results: 
“Romania’s asset markets tend to co-move more closely with its regional peers but have been strongly 
impacted by the financial crisis in 2008/09 and also recently from the intensification of the euro area crisis. A 
GARCH analysis shows that implied co-movements of Romanian asset prices are higher with peer group 
countries than with the euro area periphery or euro area asset prices (e.g. Euro Stoxx).” 
Considering the above, one can notice that the studies undertaken to date show especially the influences of 
the financial crisis on the monetary transmission through the interest rate at the level of the two specific 
segments, pointing out deficiencies at the pass-through level - in speed and magnitude. However, there are 
numerous areas of research that deserve special attention, among which we may mention: the influences of the 
financial crisis on the monetary transmission considering the adoption by the central bank of some 
“unorthodox” measures; the impact on the monetary transmission of some factors that are not subject to the 
direct influence of the central bank (for example, diminishing funding from parent banks of foreign banks 
operating in Romania with  effects on the volume of available  credit and exchange rates). 
3. Monetary substitution - concepts, data and methodology
     The current global crisis has not affected only the monetary policy transmission mechanism, but also the 
monetary substitution. According to specialized studies performed by Francis, Hasan, Hunter, 2002, Alper, 
Ardic, Fendoglu, 2009, Filipozzi, Staehr, 2012, when considering the UIP theory, the analysis of monetary 
substitution (in fact, little used in the case of emerging countries) one must pay attention to phenomena like the 
relatively high inflation, informational asymmetry, financial contagion or structural breaks in statistical data 
series.  
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     In the framework of this work, we apply the methodology used in Bistriceanu, 2011. Also, the concept of 
monetary substitution is defined as in Bistriceanu, 2011:”two coins are perfectly substitutable, or in other 
words, they have the optimal theoretical 1 if owning it in the portfolio of one of them brings the holder the 
same yield as the ownership of the other".  
     In terms of the hypothesis of the UIP theory, they are the following: perfect capital mobility, risk-neutral 
investor, rational expectations, negligible trading costs, changes in the exchange rate and interest rate 
differential are characterized by the same maturity and liquidity.  
Considering the hypothesis of elimination of arbitrage in the money and currency markets, uncovered 
interest rate parity shows the equality between the interest rates differential in two countries and change in the 
exchange rate between the currencies of the same countries.  
In the study, we estimate the following empirical equation: 
tttkt uiiS +−⋅=Δ + )( *β (1) 
• S – exchange rate expressed as number of units of national currency per unit of foreign currency;
• k – number of months;
• ti  – domestic nominal interest rate at time t;
• 
*
ti - the nominal interest rate in a reference country (Monetary Union); 
• tu  – the residual. 
 To determine empirically the optimum monetary substitution between leu and euro, we use monthly data 
from January 2008 to December 2012 from the National Bank of Romania's website. The data series used in 
the analysis have the following notations: 
• ROBOR_1M = the average monthly interbank interest rate ROBOR (% annual percentage);
• EURIBOR_1M = the average monthly interbank interest rate EURIBOR (% annual percentage);
• ER_RON_EUR_1M= the average daily exchange rate for a calendar month (arithmetic average of
daily exchange rates RON/EUR set by the NBR);
• INTERESTRATE_DIF= ROBOR_1M- EURIBOR_1M;
• VARIATIE_ER_RON_EUR_1M=(ER_RON_EUR_1M/ER_RON_EUR_1M (-12))*100-100.
  In order to evaluate empirically the uncovered interest rate parity firstly in the case of Romania, it was 
estimated the following equation: 
TE_DIFINTERESTRA  =1MR_RON_EUR_VARIATIE_E ⋅β  (2) 
If the empirically estimated coefficient ȕ (theoretical optimum of the monetary substitution) is equal to one, 
then it can be affirmed that the uncovered interest parity is maintained (an increase in the interest rate 
differential between the two economies equals a depreciation of the national currency against the reference 
currency).  
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4. Empirical results using a comparative approach based on the cases of the Czech Republic, Hungary,
Poland and Romania 
For the purpose of capturing the impact of the recent international turmoil over the monetary substitution 
between the Romanian leu and euro, the equation (2) was estimated econometrically initially for the period 
2008-2012, the results being presented in Table 1: 
Table 1. Empirical optimum of the monetary substitution between leu and euro, for the period 2008M01 - 2012M12 
Dependent Variable: VARIATIER 
Method: Least Squares 
Date: 03/19/13   Time: 16:03 
Sample: 2008M01 2012M12 
Included observations: 60 
VARIATIER=C(1)*IR_DIF 
Coefficient Std. Error t-Statistic Prob. 
C(1) 0.940421 0.080665 11.65840 0.0000 
R-squared 0.401275   Mean dependent var 5.961059 
Adjusted R-squared 0.401275   S.D. dependent var 6.078578 
S.E. of regression 4.703440   Akaike info criterion 5.950992 
Sum squared resid 1305.219   Schwarz criterion 5.985897 
Log likelihood 177.5297   Durbin-Watson stat 0.292153 
      As can be seen in Table 1, in the period 2008-2012, a change in the nominal exchange rate of leu/euro was 
equivalent to a 94% change in the same way of the interest rate differential between Romania and the euro area. 
By analyzing in a differentiated manner the period 2008-2012, the monetary substitution coefficient (included 
in Table 2), one can observe that, since 2009, it has registered a downward trajectory and then it grew again in 
2011 amid a mild economic recovery.  
Table 2.  Empirical optimum of the monetary substitution between the Romanian leu and euro 
Sample Substitution coefficient Durbin Watson Statistic 
2008 M01-2012 M12 0,94 0,40 0,29 
2009 M01-2012 M12 0,90 0,41 0,25 
2010 M01-2012 M12 0,33 -0,03 0,148 
2011 M01-2012 M12 0,67 0,15 0,20 
Also, it is worth mentioning that if on the sample 2008-2010, the coefficient registers a value of 1.05 
according to Bistriceanu, 2011, it diminishes between 2008-2012 at 0.94, amid significant effects of the 
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international crisis in the money and currency markets, on the one hand and aggravation of the sovereign debt 
crisis in the euro area with strong effects on the level of Romania’s exports, on the other hand.  
From another point of view, considering the similarity in the economies, financial systems and exchange 
rate regimes in the Czech Republic, Hungary, Poland and Romania and their perspectives regarding the 
accession to the euro zone, it is useful to compare them in the light of the empirical optimum of the monetary 
substitution. (See Table 3) 
Table 3. Empirical optimum of the monetary substitution in the Czech Republic, Hungary, Poland and Romania, for the period 2008-2012 
Country Substitution coefficient Prob. Durbin Watson Statistic 
Romania 0,94 0,40 0,0000 0,290 
Czech Republic 2,71 0,067 0,0037 0,160 
Poland 1,05 0,031 0,0334 0,108 
Hungary 0,63 0,14 0,0000 0,250 
According to the results included in Table 3, the Uncovered Interest Parity holds mainly for Romania 
followed by Hungary (if we consider both the substitution coefficient and the value of ). Although the 
substitution coefficients for the Czech Republic and Poland are even greater than the optimum 1, the power of 
explanation of the model is very low, the results being in general consistent with the findings in specialized 
literature. According to Zhang, 2006 one possible explanation for the weak support in favour of the UIP in the 
cases of Czech Republic, Hungary or Poland is the short horizon time used in the study (since the onset of the 
crisis). Though, we believe that the major reason for which the UIP theory doesn’t hold is the instability 
induced by the crisis and implicitly the volatility in the exchange rate and interest rate. 
Also, as one can remark from Table 4, the values of the substitution coefficients have strong support 
(especially in the cases of the Czech Republic and Poland) in the correlation between ECB’s reference rate and 
domestic reference rate and correlation between EURIBOR 1M and the domestic 1M interest rate. 
Table 4. Correlations between interest rates in EMU and in the Czech Republic, Hungary, Poland and Romania, for the period 2008-2012  
Romania Hungary Poland Czech Republic 
Correlation between ECB’s reference rate and domestic 
reference rate 
0,605 0,53 0,818 0,95 
Correlation between EURIBOR 1M-domestic 1M interest rate 0,632 0,381 0,85 0,895 
In comparison with the other countries covered by this study, the empirical optimum monetary substitution 
coefficient in Romania is higher only than that of Hungary. In this respect, it is useful to analyze some country 
specific factors that generate deviations from the uncovered interest parity, included in Table 5. 
Table 5. Factors influencing the empirical optimum substitution coefficient in the Czech Republic, Hungary, Poland and Romania 
 Country  
Characteristic 
Romania Hungary Poland Czech Republic 
Country risk (2013) B B A3 A3 
Business assessment climate (2013) A4 A2 A2 A2 
Openness degree (2012) 78% 90.2% 87.8% 102.5% 
Public debt (% GDP) (2013f) 34.5% 75.5% 55.3 45% 
(Source: Coface, www.coface.com) 
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 One of the main factors influencing the deviations from the UIP is the country risk and as one can observe 
from Table 5, the monetary substitution coefficient is greater in the Czech Republic and Poland which register 
a lower country risk (and a political instability index, etc.) that enhances the confidence of investors and 
implicitly the volume of foreign direct investments (FDI, mainly from the euro zone). (See Figure 1) 
Fig. 1. Evolution of FDI (net inflows), in theCzech Republic, Hungary, Poland and Romania, between 2008-2011 (US$) 
(Source: World Bank, http://data.worldbank.org/) 
Other factors influencing the inflow of capital from the euro zone is the domestic inflation and current 
account balance. As one can see from Figure 2, Romania has worrisome levels of inflation (contributing to 
higher risk premiums) and current account balance that discourage the inflow of capital, but unlike Hungary, it 
registers a relatively low level of public debt; though not very high, the public debt has increased in an alert 
rhythm in the last years enhancing the uncertainty regarding the economic stability and exchange rate 
expectations. 
Fig. 2. Evolution of inflation (yearly average, %) and current account balance (% GDP), in the Czech Republic, Hungary, Poland and 
Romania, in the period 2010-2013f 
(Source: Coface, www.coface.com)     
      Considering the above, it must be stressed that the monetary substitution varies across countries depending 
on factors such as country risk, current account balance, inflation, correlation between domestic and reference 
interest rates, etc, but in synthesis, we believe that the most important factor is the degree of real convergence 
which enhances the financial convergence and implicitly the trust in emerging countries that rely mainly on 
foreign capital, as it is the case for the countries covered by this study. 
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5. Conclusions
In essence, the purpose of the present paper was to identify mutations in the monetary transmission and
substitution in Romania in the context of the recent turbulences. Thus, the global crisis has affected the 
functionality of the interest rate channel and exchange rate channel, amid increasing uncertainty and volatility 
and the process of influencing the real economy. Moreover, in the conditions of significant disturbances in the 
monetary and currency markets, it was normally to observe fluctuations in the monetary substitution between 
the national currency and euro, which was analyzed using the Uncovered Interest Parity theory.    
 In comparison with the results in some specialized studies, the findings of the present paper are similar to 
the ones confirming the UIP theory (although very few), emphasizing a high degree of monetary substitution 
between the Romanian leu and euro, the empirical optimum of the monetary substitution being close to 1, in 
spite of the effects of the global crisis. Also, of note is the fact that, although compared to the period before 
2008, has slightly decreased the empirical optimum monetary substitution coefficient, the UIP theory was 
confirmed for Romania (unlike in the cases of the Czech Republic, Hungary or Poland) and one reason for that 
could be the greater stability of the Romanian leu in the crisis period. Theoretically, as the convergence of the 
real economy in Romania with that of the euro area increases, the differentials in the exchange rate and interest 
rate should register a reduction and thus the monetary substitution phenomenon should amplify. At present, the 
prospects are not very favourable if we consider the large disparities in terms of income or the reference 
interest rate exceptionally low in the euro zone, on the one hand, and the still imperative need for the NBR to 
dispose of space for maneuver in the sphere of interest rates and to take advantage of the flexibility specific to 
the currency policy in order to reduce the level of inflation. Moreover, the high level of inflation, the lack of 
competition in the banking system and the country risk index explain why interest rates on euro denominated 
loans are higher in Romania compared with the euro zone. However, it is to be noted that, although the 
worrying levels of inflation or GDP per capita give unfavourable signals relating to the country risk index, in 
the context of the current crisis, the lack of bankruptcies in the banking sector and the relatively low level of 
public debt (compared with the case of some developed countries in the euro zone), should improve Romania’s 
rating and level of interest rates. In terms of future research directions, we consider analyzing the impact of the 
sovereign debt crisis in the EMU over the monetary substitution between the currencies in the euro area 
candidate countries and euro and identifying the most important real and financial factors that determine its 
evolution. 
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